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Thiv artible' dlsPusses’ the riﬁiﬁ‘nuon of puclevuy, taxing in
mmmﬁo *inter-charge.” las anl cubves are fhusd :33%!
aurﬁqgiu of theeffettLvC cross sechion of elebtic sca¥teiing: 1y’
ecloar mbuan (p,a). BimidmrYy found are the mucleag’and ibmiratsiow
versus“energy (up to 18 Nev). -the functiom determinisg 'nloff-ew
{s found for: the trmiuoun )] to ®, ad n té y.

k'] et‘roctin cxoss uction for mcplliliomot two nucleons in & réla-
un ‘soordinate system 1o comsitered. Jt lovolver: the matrical elemett’of
¥ of intephction betwasn the two nuclecis, relotfve sfentus-p}
oredcollioibn, momentum p after, relative velolity vy, anmd the .M of
ﬁh iénﬂ angls of scavteiiag. . s
JEves N
“The energy V of intaractton is coum- LTt assumes a fmlﬁi thatt
of Yukawa's formula for the’ -uoh, Spn potential, Ly -
expression sl containd the eirbange cn‘zgtv:»r P ¢ the charge of the proton
and neutrem, and the ﬂ;nmum,b of exchange utahctiom, For
tde collisiond (p,p) (n,n), the oxcnuo uwlitudo, or coﬁpteid&.
equals zero. " -
Fext 1s obtained the Aifferemtisl crﬁv uction, by ea.ﬁm’hcn of ‘the
two above formuias, in’terss of the epergy N/of the primary nucison in the
laboratory system of coordinates (the secpd®s cleiy is constfared at Tewt)
mthcuralusoottheprmrymlw

This differential cross sectiop i imisgrated with respect to ennn‘f
loss ¢ from O to T to obtain the total cfoss section

. The date of Hedley, Kell¥, ot al. (Physiowl'Feviev, 75; 351, 194%), .
on the sngular distributign during (u,p) sce r.tn¢ For energlos of 0 vo 90
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Mev indicate a symmetrical crose swetion, i.e., we ave forced to take a crd %
ejual to one. In thig way the valup of a certain lignpad term occurring
throughout tke crese-section fqragplm 1s fonod to by equal to 20 Mev, l.e.,

k /2m equuln 20 Mev, vhere m«s the muclgon mase anpd k ls from Yukawa's
meson formula and equal to 1013 cautimeters

Thul, a curve cau be dravn fod eross section vergus scattering arngle in |
the case of elastic (p,n) ‘neatterinyg (azbzl), which fits Hadley's data. If,
in our forfula for croas sectlon wé take e equal to oue and b equal %o O (as
in the collision of p,p eand n,n), our cross se-*ion sgrees with the data of
Cook, MtMillan, et al. (thsica] Review, 72, 1,264, 1947).

The reet of the article takes up the folloving:

The total crogs seetion, ss a function of Energy E, found by integrotin
the diffarentia] element of the cross-sectional function of the energy loss
from E/2 to E-Ep where Ep 45 the limiting energy of rermi distridution

The inverse of the gbove total cross section times the number N of nu-
cleons, giving the 5o-called exchange length L{E), which is graphed, ard also
the total free patb of neutroms R(E).

Fipally, the formulas P(E,x)aE and N(E,x)dE are discussed. These express
the mumber of protons and neutrops, respectively, of energy between E &nd E+44E
penetrating to a depth x in matter. These ilportant formulas involve the delta-
function, free path, and an exponential psi-function.




